Recent advances in glycobiology have directed an increased attention to efficient and stereoselective glycosylation of oligosaccharides.
Treatment of the CB glycoside B with triflic anhydride followed by spontaneous lactonization of the resulting glycosyl triflate C afforded the oxocarbenium ion D by extrusion of stable phthalide. Reaction of the oxocarbenium ion D with the glycosyl acceptor (Sugar-OH) gave the desired glycoside E as shown in Figure 1 . The direct generation of the oxocarbenium ion D from the BCB glycoside A would be more convenient than that from the CB glycoside B through the triflate C. Thus, we envisaged that Lewis acidmediated lactonization of the BCB glycoside A would liberate stable phthalide to generate the oxocarbenium ion D as shown in Figure 1 . Herein we report the glycosylation of the BCB glycoside A with glycosyl acceptors in the presence of TMSOTf as a promoter.
Coupling of the tetrabenzoylglucosyl bromide 1 7 and benzyl 2-(hydroxymethyl)benzoate (2) 4 in the presence of mercury salts at 0 o C in acetonitrile gave the BCB tetrabenzoylglucoside 3 in 84% yield. The BCB tetrabenzylglucoside 5, on the other hand, was prepared by the benzylation of the known BCB glucopyranoside 4 4 as shown in Scheme 1. The BCB 2,3-di-O-benzoylcyclohexylideneglucoside 7 was also prepared from the compound 4 by the two-step sequence: (i) selective cyclohexylidenation of the compound 4 with 1,1-dimethoxycyclohexane in the presence of p-TsOH to afford the diol 6 in 82% yield and (ii) benzoylation of the resulting diol 6 with benzoyl chloride to give the compound 7 in 90% yield as shown in Scheme 1.
Glycosylation of the BCB tetrabenzoylglucoside 3 with the glycosyl acceptor 8 was carried out in acetonitrile by addition of TMSOTf at 0 o C and allowing the reaction mixture to warm over 3 h to room temperature to afford only the β-disaccharide 9 in 71% yield as shown in Scheme 2. The fact that the β-disaccharide 9 was obtained exclusively without formation the α-disaccharide indicates that the participating group at C-2 is working well in the glycosylation with the BCB glycoside. Trimethylsilyl triflate was found to be a good promoter but other Lewis acids, such as BF 3 ÂOEt 2 and SnCl 4 , did not activate the glycosyl donor 3. The same glycosylation reaction in methylene chloride instead of acetonitrile resulted in a little lower yield of the disaccharide 9 while Et 2 O and THF were found to be not proper solvents for the present glycosylation. The 'armed' BCB tetrabenzylglucoside 5 was a more reactive glycosyl donor than the 'disarmed' BCB tetrabenzoylglucoside 3 as expected 8 and the glycosylation of 5 proceeded at lower temperature than that of 3. Thus, glycosylation of the * To whom correspondence should be addressed. E-mail: kwan@yonsei.ac.kr In summary, BCB glycosides, which had been used as the precursor to a novel type of glycosyl donors, CB glycosides, were also found to be good glycosyl donors. Glycosylation of BCB glycosides with glycosyl acceptors employing TMSOTf as a promoter readily afforded disaccharides.
Experimental Section
Synthesis of 2-(Benzyloxycarbonyl)benzyl 2,3,4,6-tetra-O-benzoyl-β-D-glucopyranoside (3). To a stirred solution of 2,3,4,6-tetra-O-benzoyl-α-D-glucopyranosyl bromide (1) 7 (1.86 g, 2.8 mmol) and benzyl 2-(hydroxymethyl)- After stirring at 0 °C for further 10 min, the reaction mixture was filtered and the filtrate was concentrated. The resulting oil was dissolved in EtOAc (50 mL) and the solution was washed with saturated aqueous NaHCO 3 (2 × 50 mL) and brine (50 mL). The organic phase was dried (MgSO 4 ) and concentrated in vacuo and the residue was purified by silica gel flash column chromatography (n-hexane/EtOAc, 2 : 1, v/v) to afford the compound 3 (1.94 g, 84%) as white solids: (4) 4 (3.28 g, 8.1 mmol, 1.0 equiv) and benzyl bromide (3.87 mL, 32.5 mmol, 4.0 equiv) in DMF (30 mL) was added sodium hydride (1.3 g, 32.5 mmol, 4.0 equiv) at 0 °C and then the ice bath was removed. After stirring at room temperature for 1 h, the reaction mixture was quenched with water (50 mL) and extracted with EtOAc (2 × 100 mL). The combined organic layer was washed with saturated aqueous NH 4 Cl (50 mL) and brine (50 mL), dried (MgSO 4 ), and concentrated in vacuo. The residue was purified by silica gel flash column chromatography (n-hexane/EtOAc, 4 : 1, v/v) to afford the compound 5 (7. 
2-(Benzyloxycarbonyl)benzyl 2,3-Di-O-benzoyl-4,6-Ocyclohexylidene-β-D-glucopyranoside (7)
.
Methyl (2,3,4,6-Tetra-O-benzoyl-β-D-glucopyranosyl)-(1→6)-2,3,4-tri-O-benzoyl-α-D-glucopyranoside (9).
9 A solution of 2-(benzyloxycarbonyl)benzyl 2,3,4,6-tetra-Obenzoyl-β-D-glucopyranoside (3) (31 mg, 0.038 mmol, 1.0 equiv), methyl 2,3,4-tri-O-benzoyl-α-D-glucopyranoside (8) (59 mg, 0.11 mmol, 3.0 equiv) and TMSOTf (42 mg, 0.19 mmol, 5.0 equiv.) in CH 3 CN (3 mL) was stirred at 0 °C for 10 min, and allowed to warm over 3 h to room temperature. The reaction mixture was quenched by addition of saturated aqueous NaHCO 3 solution (2 mL) and then extracted with CH 2 Cl 2 (3 × 15 mL). The combined organic layer was washed with brine (15 mL), dried (MgSO 4 ), and concentrated in vacuo. The residue was purified by silica gel flash column chromatography (toluene/EtOAc, 10 : 1, v/v) to Methyl (2,3,4,6-Tetra-O-benzyl-α,β-D-glucopyranosyl)-(1→6)-2,3,4-tri-O-benzoyl-α-D-glucopyranoside (10) 
